Ontogeny of the endogenous stimulatory rhythm regulating prolactin secretion in immature female rats.
PRL secretion in the female rat is regulated by an endogenous stimulatory rhythm (ESR). This rhythm consists of two components: a nocturnal (N) component whose activity is greatest by 0300 h and a diurnal (D) component that peaks at approximately 1700 h. This periodicity coincides with the periods of the N and D surges of PRL in responses to the mating stimulus. Furthermore, we have shown that the ESR is involved in the regulation of mating-induced PRL surges. Mating causes a lowering of dopaminergic tone which reveals the ESR for PRL. The ability of immature female rats to express PRL surges induced by copulomimetic stimuli begins at 25 days of age. In this study we investigated the ontogeny of the ESR in immature female rats in order to observe the relationship between the onset of PRL secretion induced by copulomimetic stimuli and the development of the ESR. Immature female rats were raised in our colony and kept with their dams until used in an experiment or weaned at 23 days of age where appropriate. At 15, 20, 23, 24, 25, or 30 days of age female rats received a single ip injection of domperidone (DOM; 5 mg/kg) or saline vehicle at 0300, 1200, or 1700 h. Thirty minutes after the injection the rats were decapitated, and trunk blood was collected. PRL was measured by RIA. DOM had no effect on PRL secretion as compared to that in saline-treated controls at 15 days of age. However, in all other age groups DOM induced a significant increase in PRL levels compared to those in saline-treated animals regardless of the time of injection. In addition, there was no time of day difference in the PRL secretory response to DOM in rats 15-23 days of age. However, rats treated with DOM at 0300 h at 24 days of age secreted approximately 2-fold greater PRL than rats treated similarly at 1200 or 1700 h. Moreover, at 25 and 30 days of age, rats treated with DOM at either 0300 or 1700 h secreted significantly greater PRL than rats treated similarly at 1200 h. These results suggest that the ESR for PRL secretion begins by 24 days of age. In addition, they indicate that the hypothalamic developmental event preceding and required for expression of mating-induced surges of PRL is the establishment of the ESR.